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The term ‘Broadway’ refers to the live theater performances, 
either plays or musicals, that take place in the 41 professional 
500-seat-or-more theaters located in the Theater District and 
Lincoln Center in New York City, NY [1]. The data utilized 
originated from Playbill.com, and it supplies detailed 
Broadway grosses broken down by week, theater, and 
individual shows dating back to 1985 [2]. To supplement 
this, data for two other datasets was collected. The first 
dataset consists of Tony Award wins broken down by show 
(close to 800 total plays and musicals) for each Broadway 
season (year) dating back to the year 1997. The second 
dataset includes opinions and opening night/opening week 
reviews of shows scraped from the New York Times website 
for executing sentiment analysis. Using all of these datasets 
together, it possible to find what key factors produce high 
sales and long runs for shows on Broadway.  
INTRODUCTION 
1.1 Background 
The first purpose-built theater in NYC was the Theatre on 
Nassau Street and was constructed in 1732. Today, 
Broadway shows are often considered the backbone of 
tourism for the state and city of New York, as it is popular 
with locals and both national and international tourists. The 
2018-2019 Broadway Theater season consisted of 
14,768,254 attendees and brought in a combined box office 
gross total of over 1.8 billion dollars [1].  
1.2 Existing Problems 
There are a variety of reasons for a Broadway show to 
eventually close, with the main reason being not selling 
enough tickets. Shows often require high operating costs and 
huge budgets to keep a production running. If an adequate 
number of tickets are not sold per week, a show is forced to 
close its doors. Oftentimes, shows close on Broadway 
because they are not commercial enough. Disney 
productions, such as The Lion King (the highest grossing 
Broadway show of all time), continue to sell out because 
they draw in crowds that are not exclusively New Yorkers or 
die-hard Broadway fans, and they are backed by Walt 
Disney Company with deep funding. Sometimes, producers 
are not able to get a show into their theater of choice, as 
theater selection is competitive with so many new shows 
fighting to reach Broadway each year; and the theater they 
eventually find a home in may have too many/too few seats 
or may not have an appropriate ambiance in relation to the 
show. Finally, some shows in the Theater District run as 
limited engagements and are only planned for a short amount 
of time [3]. The Tony Awards are also extremely impactful 
regarding attention a Broadway show gets and can be 
reflective (or in some cases not) of how long a show will run 
for. Some shows win the Tony Award for Best Musical yet 
close their doors within a year. Some shows, such as Wicked, 
did not win the Best Musical title but have been running for 
over 10 years. With so many factors involved in the length 
of a run for a show on Broadway, it is hard to discern the 
most important data features that contribute to success in 
NYC.  
1.3 Existing Solutions 
As previously mentioned, the Tony Awards, the revered 
awards show held to honor outstanding performances and 
work done for a Broadway show held every June, often bring 
attention to shows, bring in thousands of new fans after the 
televised event, and can often lead to a spike in ticket prices. 
In 2019, tickets for Hadestown, a popular modern musical 
adaption of the Greek legend of Orpheus and Eurydice, 
ranged from $99 to $300 a seat prior to the awards show. 
After their big Tony Award win, ticket prices bumped to 
close to $500 based on popularity and demand. However, 
sometimes this is not the case and a show that wins a Tony, 
such as the play Take Me Out which won the Tony for Best 
Play for the 2003 season, can close before the end of the 
summer. So, it is easy for Broadway bloggers and fans to say 
that a show will gain traction and success based on Tony 
wins, but this assumption does not always hold true. 
Commercial shows, to the dismay of avid local NY theater 
goers, such as “Mamma Mia!”, which never won a Tony 
award, continue to  gross hundreds of millions of dollars over 
a few years run. So, while the Broadway community vaguely 
understands what contributes to a show’s inevitable gross, 
all of these features in tandem may not reflect clearly how 
long a show will run [4]. 
1.4 My Solution 
With all the factors previously highlighted such as which 
theater a show is housed in, weekly box office gross, 
projection of box office gross if all seats were sold at full 
price, average price of tickets sold, highest price of tickets 
sold, total seats sold, Tony Award wins in various Tony 
categories, etc., it is hard to determine which of these 
features contributes most to success. Through classification 
models and feature analysis, it will be possible to ascertain 
which features are most important to the length of the run of 
a show or how much revenue a show can bring in. In 
addition, going one step deeper by scraping newspapers for 
public opinion can contribute to an extra layer in the 
prediction of show success using natural language 
processing and sentiment analysis.  
1.5 Expected Results 
Many dedicated Broadway fans and avid Tony Award 
watchers often fall in love with a show after seeing it win the 
Tony for Best Musical (or, in some cases, rooting on their 
favorite show of the season) only to be disappointed when 
they can no longer afford the high-ticket prices following the 
awards. This research seeks to reflect how ticket prices rise 
and fall following Tony wins in comparison to how much 
time one has, on average, to see a show before it closes 
following a Tony win or how quickly shows close when they 
do not receive the much-needed Tony win. This research 
reveals how reflective the Tony awards truly are of how 
successful a show will be and how reflective the empty seats 
in a theater are of runtime. Using the visualization software 
Tableau also helps us see which of the 41 Broadway theaters 
have housed the most successful shows to prove that 
proximity to Times Square and seating capacity impact the 
length a show runs before closing its doors.  
2. DESIGN AND PIPELINE 
The majority of the analysis was completed using the 
programming language Python and various Python machine 
learning and computation libraries. The main flow of the 
analysis is as follows: Step 1 was cleaning and processing 
the data from Playbill.com. Many shows, such as Fiddler on 
the Roof, with six separate Broadway runs, have been 
revived multiple times. So, in all visualizations, it must be 
made clear that some high grossing shows are successful 
because their total gross has come from multiple years and 
productions. It was necessary to sort the shows in two types: 
musical or play. The ticket sale patterns/volumes and Tony 
Award categories are drastically different between the two 
types, so it is unfair to compare plays with musicals. Step 2 
in the analysis was gathering Tony Award particulars for 
each year. Analyzing ticket sale trends for shows after 
winning the Tony Award for Best Play or Best Musical will 
be helpful in showing how impactful the awards show is to 
overall success. Step 3 was scraping the New York Times 
opening night review pieces for sentiment analysis. This 
primarily includes how positive or negative the reviewer was 
about each musical. This data was only scraped for musicals 
in the interest of time, there are almost twice as many plays 
each season as musicals. All three datasets were then merged 
into one in preparation for model fitting. A generalization of 










Figure 2.1 Project Pipeline 
2.1 Preprocessing: Box Office Grossing Data 
The revenue data included the following columns: Week 
Ending (the date at the end of the weekly measurement 
period), Week Number (the week number in the Broadway 
season. The season starts after the Tony Awards held in early 
June), Weekly Gross Overall (weekly box office gross for all 
of Broadway), Show (name of show), Theatre (name of 
theatre), Weekly Gross (weekly box office gross for 
individual show), Potential Gross (weekly box office gross 
if all seats are sold at full price, shows can exceed their 
potential gross by selling premium tickets and/or standing 
room tickets), Average Ticket Price (average price of tickets 
sold for that week), Top Ticket Price (highest price of tickets 
sold that week), Seats Sold (total seats sold for all 
performances and previews that week), Seats in Theatre 
(theatre seat capacity), Percent Capacity (percent of theatre 
capacity sold, shows can exceed 100% capacity by selling 
standing room tickets), Number of Performances (the 
number of performances in the week), and Number of 
Previews (number of preview performances in the week that 
occur before a show’s official opening).  
The formatting of the data caused each show to have repeat 
entries with the above statistics for each week the show ran 
on Broadway. In order to get the total number of weeks for 
which each show was open and other features aggregated for 
key milestones in each show’s life (first week, first month, 
first three months, first six months), it was imperative to 
condense the data into one single entry per show. In order to 
do this, it first seemed acceptable to remove all shows from 
this data that were not ‘Tony Award eligible.’ Often musical 
artists, comedians, and other celebrities will hold special 
engagements or limited runs of standup comedy acts or 
concerts in Broadway theaters for days or weeks at a time, 
which are included in the grossing data, but these were not 
analyzed further at this time. To eliminate these shows, the 
intersection between the names of the shows listed in the 
grossing data and the names of the shows listed in the self-
Revenue Data Preprocessing 
Tony Award Data Preprocessing 
 
Opening Night Review Data Preprocessing 
Joining all datasets 
Final Models 
assembled Tony Award data was found. Utilizing the 
Internet Broadway Database made it possible to accurately 
assemble the official plays and musicals running each season 
for the Tony datasets [5]. From here, it was straight forward 
to split the grossing data into two separate datasets: one for 
play grosses and one for musical grosses. To condense the 
data down into one entry per show, the grossing data (for 
both plays and musicals separately) was grouped by show 
name using the Pandas dataframe ‘groupby’ function. From 
here, the following new aggregated features were engineered 
for each show using the original columns listed previously: 
length of run in weeks, first week gross, first month gross, 
first three month gross, first six month gross, first week 
percent capacity, average first month percent capacity, 
average first six month percent capacity, first week average 
ticket price, first month average ticket price, and first six 
month average ticket price. These features plus the name of 
the show, the name of the theatre in which the show was 
housed were kept for the final data, the rest of the original 
columns were eliminated. Length of the run in weeks would 
eventually become 4 categories encoded as such: 0 if the 
show ran for less than 4 weeks (one month), 1 if the show 
ran for between 4 weeks and 26 weeks (between one month 
and 6 months), 2 if the show ran for between 26 and 52 
weeks (between 6 months and a year), and 3 if the show ran 
for more than 52 weeks (longer than a year).  
The data visualization software Tableau made it possible 
accomplish initial data exploration/visualization with ease. 
Following the rigorous cleaning, aggregation, and feature 
engineering, grossing trend graphs were then available to 
create in Tableau. A first glance at grosses per show by 
quarter can be seen in Figure 2.1.1. In this graph, one can see 
that Hamilton, The Lion King, and Wicked have been the 
highest grossing shows of the last 10 years (Hamilton can be 
seen in yellow, The Lion King can be seen in teal, and 
Wicked can be seen in orange).   
 




Figure 2.1.2 Tree Map of Musicals with Area 
Proportionate to Total Gross of All Time 
 
Figure 2.1.3 Tree Map of Plays with Area Proportionate 
to Total Gross of All Time 
In Figure 2.1.2 a tree map can be seen of the highest grossing 
musicals that ran starting in 1997 or after. The top 5 highest 
grossing musicals are: The Lion King (in red) with $1.7 
billion, Wicked (in green) with $1.3 billion, The Book of 
Mormon (in peach) with $656 million, Hamilton (in gold) 
with $645 million, and Mamma Mia! (in grey) with $624 
million. In Figure 2.1.3 a tree map can be seen of the highest 
grossing plays that ran starting in 1997 or after. The top 5 
highest grossing plays are: Harry Potter and the Cursed 
Child: Parts One and Two (in pink) with $173 million, To 
Kill a Mockingbird (in tan) with $119 million, War Horse 
(in dark grey) with $75 million, The Curious Incident of the 
Dog in the Night-Time (in red) with $67 million, and Cat on 
a Hot Tin Roof (in light green) with $40 million.  
2.2 Preprocessing: Tony Award Data 
All Tony Award data was obtained from the Tony Award 
database website maintained by the Broadway League and 
the American Theater Wing [5]. The database includes all 
Tony Award data dating back to 1947. Having removed all 
non-Tony eligible shows from the dataset, the database was 
then searched year by year from the year 1997 to 2019 to fill 
in a new dataset to augment the original Playbill.com 
revenue data. The Tony Awards are held annually in June of 
each year and a single award is given for the best 
performance in each of the following categories: Featured 
Actor in a Musical, Features Actor in a Play, Leading Actor 
in a Musical, Leading Actor in a Play, Featured Actress in a 
Musical, Featured Actress in a Play, Author of a Play, Book 
of a Musical, Choreography, Costume Design of a Musical, 
Costume Design of a Play, Direction of a Musical, Direction 
of a Play, Lighting Design of a Musical, Lighting Design of 
a Play, Best Musical, Best Play, Producer of a Musical, 
Producer of a Play, Best Revival of a Musical, Best Revival 
of a Play, Scenic Design of a Musical, Scenic Design of a 
Play, Sound Design of a Musical, and Sound Design of a 
Play. Because musicals and plays are judged as completely 
separate entities for the Tony Awards, all of this analysis also 
treats them separately. Musicals tend to gross higher than 
plays because of blockbuster appeal, so it makes sense to 
show how the features being explored impact each 
differently. A partial list of winners from the 2019 season 
can be seen in Figure 2.2.1. In regard to award winning 
actors and actresses, the Tony win was assigned in the data 
to the show, overall, that the actor and actress performed in. 
For example, in the limited 2019 table shown in Figure 2.2.1, 
Hadestown is listed as having three Tony wins (only 3/7 of 
their wins is listed in the partial table). 
Best Play The Ferryman 
Best Musical Hadestown 
Best Book of a Musical Tootsie 
Best Original Score  Hadestown 
Best Revival of a Play The Boys in the Band 
Best Revival of a Musical Oklahoma! 
Best Performance by an 




Best Performance by an 
Actress in A Leading Role in 
a Play 
Elaine May 
(The Waverly Gallery) 
Best Performance by an 
Actor in a Leading Role in a 
Musical 
Santino Fontana  
(Tootsie) 
Best Performance by an 
Actress in a Leading Role in 
a Musical 
Stephanie J. Block  
(The Cher Show) 
Best Performance by an 




Best Performance by an 
Actress in a Featured Role in 
a Play 
Celia Keenan-Bolger 
(To Kill a Mockingbird) 
Best Performance by a 
Featured Actor in a Musical 
André De Shields 
(Hadestown) 
Best Performance by an 




Figure 2.2.1 Partial list of Tony winners for the 2019 
season 
The Tony Award data was split into two datasets, one for 
plays and one for musicals. It is in the form of a sparse matrix 
where most of the elements are zero. Each Tony category is 
a feature of the data, and a 1 is filled in if a show won in that 
particular category or a 0 otherwise. Upon finishing the 
construction of this data, it was merged with the full grossing 
data so that each show has its own row in the dataset with all 
grossing columns and all Tony Award columns. A column 
for the total Tony Awards a show won was also added as a 
feature.  
 
Figure 2.2.2 Grossed by Month for Tony Award 
winning Oklahoma! and Hadestown 
The graph in Figure 2.2.2 above shows the monthly grosses 
for Hadestown and Oklahoma!, the recipients of the Tony 
Awards for Best Musical and Best Revival of a Musical 
respectively in 2019. It is clear that after Hadestown won the 
title of Best Musical, grosses greatly increased. However, 
Oklahoma! sales spiked shortly around the time of the 
awards but inevitably dwindled. Both of these illustrate that 
while winning a Tony Award can help a show, it can also 
make little difference in the continued success of a show. 
Oklahoma! closed at the end of 2019. 
2.3 Preprocessing: Opening Night Reviews 
Opening night reviews can ‘make or break’ a Broadway 
show. Since 1943, there have been exactly 22 musicals that 
have closed on opening night, most due to poor opening-
night reviews from critics from various notable news source 
in the city [6]. One of the most revered sources for Broadway 
reviews is, as expected, the New York Times (NYT). The 
third step in this research involved sentiment analysis for 
how the New York Times theatre critics perceive a show the 
night/week it opened.  
Using the Beautiful Soup library, a useful Python library for 
web scraping, the NYT’s website was directly scraped for 
full Broadway reviews for each show. Using additional 
Python libraries, such as TextBlob, made it possible convert 
all the text in the review to lowercase and remove all the 
special characters, digits, and extra spaces. From here, there 
were only words in the corpus. After tokenizing the words 
and analyzing text for additional frequently used ‘stop 
words,’ scikit-learn’s feature extraction packages such as 
text and CountVectorizer were used to construct word 
vectors out of the text in the review. From here, the Python 
genism library aided in establishing a positive or negative 
value for each word in the corpus, eventually leading me to 
an average positive or negative ‘polarity’ value for the 
overall article that reflected how the reviewer talked about 
the show he/she/they had seen. This polarity feature was then 
added as an additional feature for the classification models 
for predicting run length of a show on Broadway. This was 
accomplished only for the near 300 musicals in the data, for 
the sake of time; it was not done for plays.  
3. EXPERIMENTS 
Using the features and data outlined above (revenue at key 
milestones, ticket prices, theatre capacity, Tony Award wins, 
sentiment expressed by opening night reviews), the main 
goal of this research was to discover which features most 
strongly contribute to the length of a run of a Broadway 
show. The final data for musicals had 31 features while plays 
had 26 features. 
The main evaluation of the success of the construction 
models came from classification reports and accuracy scores 
calculated using the free Python machine learning library 
Scikit-learn.   
3.1 Models: Plays 
As stated previously, the length of the run of each show in 
weeks were used to create the predictor column for the data 
encoded as such: 0 if the show ran for less than 4 weeks (one 
month), 1 if the show ran for between 4 weeks and 26 weeks 
(between one month and 6 months), 2 if the show ran for 
between 26 and 52 weeks (between 6 months and a year), 
and 3 if the show ran for more than 52 weeks (longer than a 
year). For plays, the distribution among these four categories 
can be seen in Figure 3.1.1. From here, the data was split into 
80% training, 20% testing.  
Figure 3.1.1 Counts for each y-label for Plays 
First, a Gaussian Naïve Bayes model was fit on the data in 
order to get a starting baseline accuracy. This model 
obtained a 77.11% accuracy with no additional parameter 
tuning.   
The second classification model used was sklearn’s Decision 
Tree Classifier. As can be seen in Figure 3.1.1 above, the 
distribution of shows in each y-label is extremely 
unbalanced. This can lead to overprediction of the majority 
label and underprediction of the minority labels. In order to 
counteract this, the ‘class_weight’ parameter in the Decision 
Tree Classifier was set to ‘balanced’ so that the inverse ratios 
could be applied to each of the labels to prevent overfitting. 
With just this initial parameter tuned, the first decision tree 
resulted in slightly better accuracy than the Naïve Bayes 
model with an accuracy of 80.72%. To find the optimal 
height of the decision tree in order to get the best accuracy, 
the following elbow graph in Figure 3.1.2 was plotted with 
maximum depths between 2 and 15 on the x-axis and 
classification accuracy on the y-axis.  
Figure 3.1.2 Max Depth vs. Accuracy Graph: Decision 
Tree 
One can see that the maximum depth of a decision tree that 
will result in the optimal accuracy is at a depth of 8. By 
applying this parameter to the model, the final accuracy was 
91.57%. The graph of the optimal decision tree can be seen 
in Figure 3.1.3. The tree split first on the first_month_gross 
feature and second on the seats_in_theatre feature. 
 
Figure 3.1.3 Optimal Decision Tree: Plays 
The third model used was sklearn’s Random Forest 
Classifier. Much like the decision tree, the random forest 
model also has a ‘class weight’ parameter that was set to 
‘balanced’ to prevent over/under classification. With only 
this parameter tuned, the random forest model had an 
accuracy of 90.36%. Again like the decision tree model, the 
elbow plot of accuracy vs. tree depth can be seen for the 




Figure 3.1.4 Max Depth vs. Accuracy Graph: Random 
Forest 
It is clear that the optimal height of each tree in the random 
forest is 9. With this parameter tuned, the Random Forest 
Classifier resulted in an accuracy of 93.98% at predicting 
how long a play would stay open on Broadway. The Random 
Forest Classifier in sklearn has a built-in method known as 
feature importances. For each feature in the dataset across all 
trees, this method computes on average how much the 
feature increases or decreases the impurity of each split in 
each tree. Using this method, the top ten features for plays in 
the optimal random forest with the highest feature 
importance values are, in order: first six month gross, first 
three month gross, first month gross, average first six month 
percent capacity, first six month average ticket price, total 
awards, average first month capacity, seats in theatre, first 
week capacity, and if the play won for Best Play. Linear 
Discriminant Analysis and Principal Component Analysis 
were used in a further attempt to raise accuracy by reducing 
the dimensions of the data but were unsuccessful. PCA 
lowered the accuracies significantly and LDA did not raise 
the accuracy scores for the decision tree nor random forest 
higher than they were after parameter tuning. The Random 
Forest Classifier was the most successful model in 
determining how long a play would run on Broadway with a 
final accuracy of near 94%. A summary of the accuracy 
scores of all the models for plays can be seen in the table in 
Figure 3.1.5.  
Model Accuracy 
Gaussian Naïve Bayes 77.11% 
Optimal Decision Tree 91.56% 
Optimal Random Forest 93.98% 
Figure 3.1.5. Summary of All Accuracy Scores: Plays 
3.2 Models: Musicals 
As stated previously, the length of the run of each show in 
weeks were used to create the predictor column for the data 
encoded as such: 0 if the show ran for less than 4 weeks (one 
month), 1 if the show ran for between 4 weeks and 26 weeks 
(between one month and 6 months), 2 if the show ran for 
between 26 and 52 weeks (between 6 months and a year), 
and 3 if the show ran for more than 52 weeks (longer than a 
year). For musicals, the distribution among these four 
categories can be seen in Figure 3.2.1. From here, the data 









Figure 3.2.1 Counts for each y-label for Musicals 
Like the play dataset, the first model fitted to the musical 
dataset was a Gaussian Naïve Bayes model. This model 
returned an accuracy score of 67.17% The next model was a 
decision tree with class_weight set to ‘balanced.’ This 
model, like the naïve bayes, returned an accuracy of 67.17%. 
Another elbow graph was plotted in order to find the optimal 
tree depth, and this graph can be seen in Figure 3.2.2.  
Figure 3.2.2 Max Depth vs. Accuracy Graph: Decision 
Tree 
One can see the highest accuracy would result from a tree 
with max depth 0f 21. However, such a complex tree has the 
possibility to result in overfitting, so a max depth of 5 was 
chosen instead. This resulted in a significantly higher 
decision tree accuracy of 77.19%. The diagram of this 
decision tree can be seen in Figure 3.2.3. The tree split first 
on the number of seats in the theatre and then on the polarity 
of the opening night review.  
 
Figure 3.2.3 Optimal Decision Tree: Musicals 
From here, a Random Forest Classifier was fitted to the data. 
With the class_weight parameter set to ‘balanced,’ the initial 
random forest returned an accuracy score of 70.20%. One 
final elbow plot was constructed in order to find the optimal 
height of each tree in the random forest; it can be seen in 
Figure 3.2.4 
 
Figure 3.2.4 Max Depth vs. Accuracy Graph: Random 
Forest 
The ideal maximum depth for each tree is 11, and tuning this 
parameter allowed the random forest to reach an accuracy 
score of 75.44%, still shy of the optimal score from the 
decision tree model. The top 10 features for musicals with 
the highest features importances are: first six month gross, 
first three month gross, first six month percent capacity, first 
month gross, first month average ticket price, first week 
capacity, number of seats in the theatre, first week gross, and 
first month average ticket price. PCA and LDA, like the play 
dataset, did not improve the accuracy of either model in 
predicting how long a musical will run on Broadway.  
To further improve these models, ensemble learning 
techniques were used. The first was Bootstrap Aggregation, 
also known as ‘Bagging.’ Bagging is used to decrease the 
variance of the model. Bagging is a parallel method that uses 
sampling with replacement to essentially get ‘more’ data 
from your dataset. The Bagging Classifier was used from the 
sklearn library and used twice, once with the base_estimator 
parameter using a Decision Tree Classifier and once with 
base_estimator parameter using a Random Forest Classifer, 
Both times, n_estimators was set to 500 and max_samples 
set to .80. Bagging returned a worse accuracy for the 
decision tree with a score of 73.68%. However, Bagging 
returned the highest score for the musical dataset thus far for 
the random forest model with an accuracy score of 80.70%. 
One additional ensemble technique was used known as the 
Voting Classifier. Voting Classifier is a classification 
method that uses multiple other classifiers to make 
predictions. It will make judgements based on the 
predictions that appear most, essentially taking the best parts 
of the other classifying methods. Random forest, decision 
tree, and support vector machine classifiers were used in the 
Voting Classifier with the voting parameter set to ‘hard;’ this 
made it so that the predicted output class is the class with the 
highest majority of votes from the other models. The 
accuracy for the Voting Classifier was 82.21%, the highest 
score of all other models for the musical dataset. Therefore, 
the highest accuracy able to be achieved at this time in 
predicting how long a musical will run on Broadway was 
82.21% 
A summary of the accuracy scores of all the models for 
musicals can be seen in the table in Figure 3.2.5. 
Model Accuracy 
Gaussian Naïve Bayes 67.17% 
Optimal Decision Tree 77.19% 
Optimal Random Forest 75.44% 




Voting Classifier 82.21% 
Figure 3.2.5. Summary of All Accuracy Scores: Musicals 
4. Tableau Visualizations 
As previously mentioned, Tableau is an interactive data 
visualization software that was used for the more complex 
visualizations in this project. Tableau was used to make the 
visualizations in Figures 2.1.1, 2.1.2, 2.1.3, and 2.2.2. Using 
this software, it was possible to create graphs of the trend 
lines of total box office grosses per year for every show from 
1997 to 2019. The musical trend lines can be seen in Figure 
4.1 and the play trend lines can be seen in Figure 4.2. The 
highest grossing shows for plays and musicals are labeled on 
both graphs.  
Figure 4.1. Trends for Yearly Gross Totals for All 
Musicals since 1997 
 
Figure 4.2. Trends for Yearly Gross Totals for All Plays since 
1997 
In a final addition to all data collected for the main portion 
of the analysis, one final, small dataset was gathered. This 
dataset included latitude and longitude values for each 
physical theatre involved in either the plays or musicals 
dataset. With this, Tableau makes it easy to plot these points 
on the world map and shade them using different filters. The 
map in Figure 4.3 shows all of the Broadway theatres shaded 
by how many musicals they have housed in the last 22 years. 
Figure 4.4 shows a map of all the Broadway theatres shaded 
by how many plays they have housed in the last 22 years.  
 
Figure 4.3. Broadway Theatres Shaded by Number of 
Housed Musicals since 1997 
 
Figure 4.4. Broadway Theatres Shaded by Number of 
Housed Plays since 1997 
We can see by comparing Figures 4.3 and 4.4 that theatres 
with more seats and closer to the center of Times Square 
house more musicals than plays. Musicals tend to gross 
higher than plays, as can be observed from the trend graphs, 
and draw larger audiences. Through the interactive 
properties of these graphs on a Tableau dashboard, it can be 
discovered that theatres with between 1,000 and 1,700 seats 
house more musicals and theatres with between 500 and 
1,000 seats house more plays.  
 
Figure 4.5. Broadway Theatres Shaded by Total Gross 
Since 1997 
Finally, in Figure 4.5 above, one can see a graph of the 
Broadway shaded by how much the theatre has grossed in 
the last 22 years. The two darkest shaded theatres house The 
Lion King and Wicked, two of the longest running and the 
top two highest grossing shows since 1997. 
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